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1
KEYBOARD-BASED NAVIGATION OF A
USER INTERFACE

FIELD

The field relates generally to user interface navigation.
More particularly, the field relates to user interface navigation
using a keyboard.

BACKGROUND

Mouse and keyboard are typical means for navigating a
user interface (UI). A user can navigate a Ul and reach a
desired Ul object using a mouse or a keyboard. A mouse can
be more versatile for navigating a user interface. A user can
simply move the cursor to a desired Ul object using the mouse
and make a selection. Keys such as up arrow key, down arrow
key, left arrow key, and right arrow key are used for keyboard-
based navigation. A combination of these keys can be used to
navigate a Ul and reach a desired Ul object. Spreadsheets,
tables, and other grid-type user interface environments can be
conveniently navigated using a keyboard. However, key-
board-based navigation is not convenient and, in some cases,
not possible for free or unstructured environments where Ul
objects are not in a grid-like arrangement. A user has to resort
to a mouse to navigate such unstructured environments.

BRIEF DESCRIPTION OF THE DRAWINGS

The claims set forth the embodiments of the invention with
particularity. The invention is illustrated by way of example
and not by way of limitation in the figures of the accompa-
nying drawings in which like references indicate similar ele-
ments. The embodiments of the invention, together with its
advantages, may be best understood from the following
detailed description taken in conjunction with the accompa-
nying drawings.

FIG. 1 illustrates a grid-type environment that can be navi-
gated using a keyboard.

FIG. 2 illustrates another grid-type environment that can be
navigated using a keyboard.

FIG. 3A illustrates an unstructured Ul environment, as an
example.

FIG. 3B is a block diagram of a map as an example of an
unstructured Ul environment.

FIG. 4 is a block diagram of a keyboard-based navigation
method, according to one embodiment.

FIG. 5 illustrates quadrants and segments, according to one
embodiment.

FIGS. 6-8 illustrate scanning of the segments in a quadrant
to identify an object, according to one embodiment.

FIG. 9 illustrates selection of an object after identifying the
object, according to one embodiment.

FIGS. 10-13 illustrate scanning of the segments in another
quadrant to identify and select an object, according to one
embodiment.

FIGS. 14-16 illustrate division of a segment and identifi-
cation of an object when there are multiple objects in the
segment, according to one embodiment.

FIGS. 17-19 illustrate identification of an object when
there are multiple objects in a divided segment, according to
one embodiment.

FIG. 20 illustrates an example of a feed update with active
text objects.

FIG. 21 illustrates quadrants and segments, according to
another embodiment.
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FIGS. 22 and 23 illustrate the process of identification of an
active text object, according to one embodiment.

FIG. 24 illustrate division of a segment when there are
multiple active text objects in the segment, according to one
embodiment.

FIGS. 25 and 26 illustrate identification of an active text
object when there are multiple active text objects in a divided
segment, according to one embodiment

FIG. 27 is a block diagram of an exemplary computer
system according to one embodiment.

DETAILED DESCRIPTION

Embodiments of techniques for keyboard-based naviga-
tion of a user interface are described herein. In the following
description, numerous specific details are set forth to provide
a thorough understanding of embodiments of the invention.
One skilled in the relevant art will recognize, however, that
the invention can be practiced without one or more of the
specific details, or with other methods, components, materi-
als, etc. In other instances, well-known structures, materials,
or operations are not shown or described in detail to avoid
obscuring aspects of the invention.

Reference throughout this specification to “one embodi-
ment”, “this embodiment” and similar phrases, means that a
particular feature, structure, or characteristic described in
connection with the embodiment is included in at least one
embodiment of the present invention. Thus, the appearances
of these phrases in various places throughout this specifica-
tion are not necessarily all referring to the same embodiment.
Furthermore, the particular features, structures, or character-
istics may be combined in any suitable manner in one or more
embodiments.

Grid type user interfaces can be conveniently navigated
using a keyboard. A grid type user interface (UI) includes Ul
elements arranged in rows and columns or along vertical and
horizontal lines. For example, referring to FIG. 1, a spread-
sheet 100 is a grid type Ul that includes a plurality of cells.
The cells are arranged in rows and columns. Directional keys
such as up arrow key 102, down arrow key 104, left arrow key
106, and right arrow key 108 are used to navigate the spread-
sheet and select cells. If a user intends to select a cell that is
above a currently selected cell, the up arrow key 102 is used.
Therefore, it is straightforward to determine which direction
the user intends to navigate and accordingly represent the
movement on the spreadsheet.

FIG. 2 illustrates another grid-type UI 120. This UI 120 is
includes Ul objects arranged in a grid. For example, the Ul
objects 122 in the quicksteps portion 124 are arranged along
avertical line. These UI objects 122 can be selected using the
up arrow key 102 and the down arrow key 104. The edit button
126, duplicate button 128, and delete button 130 are arranged
along a horizontal line. A user can move between edit, dupli-
cate, and delete buttons using the left arrow key 106 and the
right arrow key 108 and select one of them. Therefore, it is
easier to determine which direction the user intends to navi-
gate in case of structured environments.

In unstructured environments, Ul objects are scattered in a
Ul area without any specific pattern. These Ul objects are not
arranged in a grid or in any other sequence. F1G. 3 A illustrates
UT objects in an unstructured environment 150. Navigating
such unstructured environments with a keyboard is not pos-
sible. Consider the Ul objects A, E, and D in the unstructured
environment 150. Object E 152 and object D 154 are on the
right side of the object A 156. If a user selects the right arrow
key, then it is not possible to determine which object the user
is intending to select since both object E 152 and object D 154
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are on the right side of the object A 156. Similarly, if a user
selects the left arrow key, then it is not possible to determine
which object the user is intending to select since both object
B 158 and object H 160 are on the left side of the object A 156.

There are several types of unstructured environments that
include scattered Ul objects. One such unstructured environ-
ment is a map displayed on a UL, as shown in FIG. 3B. A map
180 includes UI objects such as pins 182 which represent
various locations. Navigating from one pin to another pin may
not be possible using the keyboard since the pins 182 are
scattered. The pins 182 are not in a grid-type or any sequential
arrangement. The keyboard-based navigation method 200 is
explained in reference to the map environment. However, it
should be understood that the method can be applied to any
unstructured environment for navigating between Ul objects.

Although a pointing device such as a mouse can be more
versatile in navigating a user interface, there are several situ-
ations where a keyboard is preferable. For example, some
users, while working with a keyboard, may be more comfort-
able using the keyboard to navigate the Ul instead of switch-
ing to a mouse. As another example, physically challenged
users may also find a keyboard more comfortable and practi-
cal since operation of a mouse requires relatively more pre-
cision. A keyboard can be any type of keyboard on a comput-
ing device or any input device that includes keys to move up,
down, left, and right in a user interface.

FIG. 4 illustrates an embodiment of the keyboard-based
navigation method 200. At 202, an area around a first object
displayed on a user interface is divided into quadrants. The
user interface is an unstructured user interface 250 including
aplurality of Ul objects, as shown in FIG. 5. The area around
the first object 252 is divided into four equal quadrants, with
the first object 252 as the center. In one embodiment, the area
around the first object 252 is the user interface area around the
first object 252. The quadrants are defined by lines [.1,1.2, 1.3,
and L4 that originate from the first object 252.

The central angle of each quadrant is 90 degrees. For
example, a right-side quadrant 254 is the area between lines
L1 and L2. The angle between the lines [.1 and 1.2 is 90
degrees, which is the central angle of the right-side quadrant
254. Similarly, a lower quadrant 256 is the area between lines
L2 and L3, a left-side quadrant 258 is the area between lines
L3 and 14, and an upper quadrant 260 is the area between
lines [.4 and [.1. The quadrants divide the area around the first
object 252 into four equal parts.

Each quadrant represents a direction corresponding to the
first object 252. The right-side quadrant 254 corresponds to
the right-side direction of the first object 252, the lower quad-
rant 256 corresponds to a direction below the first object 252,
the left-side quadrant 258 corresponds to the left side direc-
tion of the first object 252, and the upper quadrant 260 cor-
responds to a direction above the first object 252. The right-
side quadrant 254 is associated with the right arrow key 262,
the lower quadrant 256 is associated with the down arrow key
264, the left-side quadrant 258 is associated with the left
arrow key 266, and the upper quadrant 260 is associated with
the up arrow key 268. Therefore, if a user selects a right arrow
key 262, the right-side quadrant 254 would be identified.

Each quadrant is divided into one or more segments. The
segments are concentric. For example, a first or center seg-
ment of the right-side quadrant 254 is the area encompassed
by the lines .1 and .2 and the curve C1. A second segment of
the right-side quadrant 254 is the area encompassed by the
lines .1 and [.2 and the curves C1 and C2. A third segment of
the right-side quadrant 254 is the area encompassed by the
lines .1 and L2 and the curves C2 and C3. These segments of
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the right-side quadrant are concentric in that the curves C1,
(C2, and C3 have the same center 270 but different radii.

The curves C1, C2, and C3 are parts of circles with the
same center 270. For example, the curve C1 is a quarter circle
extending from the line L1 to line [.2. Similarly, the curve C2
is also a quarter circle extending from the line L1 to line [.2,
but has a larger radius than the curve C1. If the first object
represents a point, then the center 270 of the curves is the
location of the first object. In another embodiment, if the first
object is not a point, then this center 270 can be the center of
a boundary (e.g., a rectangle) that encompasses the first
object.

In one embodiment, the segments are divided such that the
width of the segments is equal to the shortest of the distances
between the objects. Distances between pairs of the objects
can be determined and the shortest of such distances is used
for the width of the segments. Consider that the distance
between the object C 272 and the object H 274 is the least
among distances between any other pair of the objects. This
distance between the object C 272 and the object H 274 is then
used as the width for the segments. Therefore, the segments
have equal width. The width of the first segment of the right-
side quadrant 254 is the distance between the center (e.g., first
object) and the curve C1. The width of the second segment of
the right-side quadrant 254 is the distance between the curve
C1 and the curve C2. The width of the third segment of the
right-side quadrant 254 is the distance between the curve C2
and the curve C3.

Referring to FIG. 6, considering the example of a map 300,
the first object is a first pin 302 indicating a location. The map
also includes several other pins indicating other locations.
The first pin (pin ‘C*) 302 can be a pin that is currently
selected. This selection can be a default selection when the
map is first rendered based on a user request. The area around
the first pin is divided into four quadrants by lines .1, 1.2, 1.3,
and [4 and each quadrant is divided into segments, as
explained previously.

Referring back to FIG. 4, in response to a keystroke indi-
cating a first direction, a first quadrant corresponding to the
first direction is identified at 204. The keystroke includes up,
down, left, or right direction with respect to the first object.
For example, referring to FIG. 6, when a user selects a right
arrow key or any other key indicating a right-side direction, a
right-side quadrant 254 is identified. The right-side quadrant
254 is the quadrant that corresponds to a right-side direction
with respect to the first pin 302. This right-side quadrant 254
is the area between the lines .1 and L2.

Referring back to FIG. 4, once the first quadrant is identi-
fied, the segments in the first quadrant are scanned sequen-
tially at 206. The segments are scanned to identify a second
object that is closest to the first object in the first quadrant. For
example, referring to FIG. 6, after the right-side quadrant 254
is identified, the segments in the right-side quadrant 254 are
scanned sequentially starting from the first or center segment
304 to identify a second pin that is closest to the first pin 302.
The first segment 304 is scanned first to determine if a second
pin lies in the right-side quadrant 254. If the second pin
represents a point, then it is determined whether that point lies
within the first segment 304. In another embodiment, if the
second pin or object does not represent a point, then it is
determined whether a boundary of the second object overlaps
with the first segment 304.

In the example of FIG. 6, the first segment 304 does not
include any pins. Therefore, as shown in FIG. 7, a second
segment 306 of the right-side quadrant 254 is then scanned to
determine if there are any pins in the second segment 306.
Since there are no pins in the second segment 306, a third
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segment 308 is then scanned as shown in FIG. 8. The second
pin 310 lies in the third segment 308 and is therefore identi-
fied. This second pin 310 is closest to the first pin 302 in the
right-side quadrant 254. Referring back to FIG. 4, once iden-
tified, the second pin 310 is selected at 208. This selection can
be represented by changing a display attribute such as color,
size, etc., of the second pin 310, as shown in FIG. 9.

As another example, if a user selects an up arrow key, then
an upper quadrant 260 is identified as shown in FIG. 10. The
upper quadrant 260 is the area above the first object 320
between lines [.4 and [.1. The first segment 322 of the upper
quadrant 260 is scanned to determine if there a second pin
within the first segment 322. Since the first segment 322 does
not include any pin, a second segment 324 is then scanned, as
shown in FIG. 11. The second segment 324 also does not
include any pin. Therefore, the third segment 326 is then
scanned, as shown in FIG. 12. The second pin 328 lies in the
third segment 326 and is identified. This second pin 328 is
closest to the first pin 320 in the upper quadrant 260. Follow-
ing, which the second pin 328 is selected and this selection is
represented on the user interface, as shown in FIG. 13.

There can be scenarios in which a segment includes mul-
tiple objects. In such scenarios, the segment including mul-
tiple pins is divided into smaller segments. For example,
referring to FIG. 14, the third segment 350 of the left-side
quadrant 258 includes two pins, namely, pin E 352 and pin D
354. The third segment 350 is concentrically divided into
three segments as shown in FIG. 15. The third segment 350 is
the area defined between the curves C4 and C7 and the lines
L3 and 14. A first divided segment 356 is the area defined
between the curves C4 and C5 and the lines .3 and [.4. A
second divided segment 358 is the area defined between the
curves C5 and C6 and the lines 1.3 and L4. A third divided
segment 360 is the area defined between the curves C6 and C7
and the lines L3 and 4. Curves C4, C5, C6 and C7 are
concentric. These divided segments 356, 358, and 360 are
then scanned sequentially to identify the second pin that is
closest to the first pin 362 in the left-side quadrant 258. The
first divided segment 356 does not include any pins. There-
fore, the second divided segment 358 is then scanned. The
second pin 354, i.e. pin D, is in the second divided segment
358. The second pin 354 is therefore identified and selected as
shown in FIG. 16.

Referring to FIG. 17, in one embodiment, even after divid-
ing a segment, a divided segment can included more than one
object. For example, the second divided segment 358 of the
left-side quadrant 258 includes pin K 370, pin L. 372, and pin
M 374. In such cases, referring to FIG. 18, a center line 376
that divides the left-side quadrant 258 is used as a reference
for selecting a second pin that is closest to the first pin F 378
in the left-side quadrant 258. A pin that is in the second
divided segment 358 and closest to the center line 376 is
identified as the second pin. Pin L 372 is the closest to the
center line 376 and is therefore selected as the second pin. In
one embodiment, the second pin 372 is the pin that has the
least circle-distance from the center line 376. In another
embodiment, the divided segment in which the pins lie is
scanned from the center line 376 (as represented by the
shaded region) along the curvature 380 of the divided seg-
ment until a pin is encountered. The first encountered pin is
the second pin372. The selection ofthe second pin 372 is then
presented on the user interface as shown in FIG. 19.

Some unstructured environments can include active text
objects. An example of such environments is a feed update
400 as shown in FIG. 20. The feed update 400 includes active
text objects 402, 404, 406, and 408 along with other text. The
active text objects 402-408 are not in a grid-type arrangement
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and a user has to typically use a mouse to select an active text
object. The active text objects 402-408 can be links. The feed
update can also one or more visual objects to perform actions
such as to flag, set as favorite, like/dislike, etc. The keyboard-
based navigation method 200 described above in reference to
map environment can be similarly used to navigate between
the active text objects 402-408. The area around a first active
text object 402 is divided into four equal quadrants, with the
first active text object 402 as the center, as shown in FIG. 21.
The first active text object 402 can be the active text object
that occurs first in the feed update 400. The quadrants are
defined by lines L1, [.2, L3, and L4 that originate from the
first active text object. The central angle of each quadrant is 90
degrees. The right-side quadrant 412 is the area between lines
L and [.2, the lower quadrant 414 is the area between lines [.2
and L3, the left-side quadrant 416 is the area between lines [.3
and L4, and the upper quadrant 418 is the area between lines
L4 and L1.

The right-side quadrant 412 corresponds to the right-side
direction of the first object 402, the lower quadrant 414 cor-
responds to a direction below the first object 402, the left-side
quadrant 416 corresponds to the left side direction of the first
object 402, and the upper quadrant 418 corresponds to a
direction above the first object 402. The right-side quadrant
412 is associated with a right arrow key, the lower quadrant
414 is associated with a down arrow key, the left-side quad-
rant 416 is associated with a left arrow key, and the upper
quadrant 418 is associated with an up arrow key.

Each quadrant is divided into one or more segments. The
segments in each quadrant are parallel. For example, referring
to FIG. 22, a first segment 420 of the right-side quadrant 412
is the area defined by the lines [.1, [.2, S1, and S2. A second
segment 422 of the right-side quadrant 412 is the area encom-
passed by the lines .1, 1.2, S2, and S3. A third segment 424 of
the right-side quadrant 412 is the area encompassed by the
lines [.1, 1.2, S3, and S4. A fourth segment 426 of the right-
side quadrant 412 is the area encompassed by the lines [.L1,1.2,
S4, and S5. The lines S1 to S5 are parallel. In one embodi-
ment, the segments are divided such that the width of the
segments is equal to the line height 428 of the text objects in
the feed update.

When a user selects a right arrow key, the right-side quad-
rant 412 is identified. The first segment 420 is scanned first to
determine if a second active text object lies in the right-side
quadrant 412. Since the first segment 420 does not include
any active text objects, the second segment 422 is then
scanned. Since there are no active text objects in the second
segment 422, the third segment 424 is then scanned. The
second active text object 404 lies in the third segment 424 and
is therefore identified. The second active text object 404 is
then selected, as shown in FIG. 23.

If a segment includes multiple active text objects, then the
segment is divided into smaller segments. For example, refer-
ring to FIG. 24, the third segment 424 of the right-side quad-
rant 412 includes two active text objects. The third segment is
divided into two segments. A first divided segment 450 is the
area defined between the lines S3 and SD and the lines L1 and
L2. A second divided segment 452 is the area defined between
the lines SD and S4 and the lines L1 and L.2. These divided
segments 450 and 452 are scanned sequentially to identify an
active text object that is closest to the first active text object
402 in the right-side quadrant 412. The first divided segment
450 includes the second active text object 404, which is
therefore identified and selected.

Referring to FIG. 25, in one embodiment, even after divid-
ing a segment, a divided segment can included more than one
active text object. For example, a divided segment 460 of the
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lower quadrant 414 includes two active text objects 462 and
464. In such cases, referring to FIG. 26, a center line 466 that
divides the left-side quadrant 414 is used as a reference for
selecting a second active text object that is closest to the first
active text object 404 in the left-side quadrant 414. An active
text object that is in the divided segment 460 and closest to the
center line 466 is identified as the second active text object.
The active text object AT5 462 is the closest to the center line
466 and is therefore selected as the second active text object.
In one embodiment, if there are multiple active text objects
within same distance from the center line, left most of the
active text objects is identified as the second active text object.
For example, if the active text objects ATS 462 and AT6 464
are within the same distance from the center line 466, then the
active text object AT5 462 is selected because it is the left
most.

Some embodiments of the invention may include the
above-described methods being written as one or more soft-
ware components. These components, and the functionality
associated with each, may be used by client, server, distrib-
uted, or peer computer systems. These components may be
written in a computer language corresponding to one or more
programming languages such as, functional, declarative, pro-
cedural, object-oriented, lower level languages and the like.
They may be linked to other components via various appli-
cation programming interfaces and then compiled into one
complete application for a server or a client. Alternatively, the
components maybe implemented in server and client appli-
cations. Further, these components may be linked together via
various distributed programming protocols. Some example
embodiments of the invention may include remote procedure
calls being used to implement one or more of these compo-
nents across a distributed programming environment. For
example, a logic level may reside on a first computer system
that is remotely located from a second computer system con-
taining an interface level (e.g., a graphical user interface).
These first and second computer systems can be configured in
a server-client, peer-to-peer, or some other configuration. The
clients can vary in complexity from mobile and handheld
devices, to thin clients and on to thick clients or even other
servers.

The above-illustrated software components are tangibly
stored on a computer readable storage medium as instruc-
tions. The term “computer readable storage medium” should
be taken to include a single medium or multiple media that
stores one or more sets of instructions. The term “computer
readable storage medium” should be taken to include any
physical article that is capable of undergoing a set of physical
changes to physically store, encode, or otherwise carry a set
of instructions for execution by a computer system which
causes the computer system to perform any of the methods or
process steps described, represented, or illustrated herein.
Examples of computer readable storage media include, but
are not limited to: magnetic media, such as hard disks, floppy
disks, and magnetic tape; optical media such as CD-ROMs,
DVDs and holographic devices; magneto-optical media; and
hardware devices that are specially configured to store and
execute, such as application-specific integrated circuits
(“ASICs”), programmable logic devices (“PLDs”) and ROM
and RAM devices. Examples of computer readable instruc-
tions include machine code, such as produced by a compiler,
and files containing higher-level code that are executed by a
computer using an interpreter. For example, an embodiment
of the invention may be implemented using Java, C++, or
other object-oriented programming language and develop-
ment tools. Another embodiment of the invention may be
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implemented in hard-wired circuitry in place of, or in com-
bination with machine readable software instructions.

FIG. 27 is a block diagram of an exemplary computer
system 2700. The computer system 2700 includes a processor
2705 that executes software instructions or code stored on a
computer readable storage medium 2755 to perform the
above-illustrated methods of the invention. The computer
system 2700 includes a media reader 2740 to read the instruc-
tions from the computer readable storage medium 2755 and
store the instructions in storage 2710 or in random access
memory (RAM) 2715. The storage 2710 provides a large
space for keeping static data where at least some instructions
could be stored for later execution. The stored instructions
may be further compiled to generate other representations of
the instructions and dynamically stored in the RAM 2715.
The processor 2705 reads instructions from the RAM 2715
and performs actions as instructed. According to one embodi-
ment of the invention, the computer system 2700 further
includes an output device 2725 (e.g., a display) to provide at
least some of the results of the execution as output including,
but not limited to, visual information to users and an input
device 2730 to provide a user or another device with means
for entering data and/or otherwise interact with the computer
system 2700. Each of these output devices 2725 and input
devices 2730 could be joined by one or more additional
peripherals to further expand the capabilities of the computer
system 2700. A network communicator 2735 may be pro-
vided to connect the computer system 2700 to a network 2750
and in turn to other devices connected to the network 2750
including other clients, servers, data stores, and interfaces, for
instance. The modules of the computer system 2700 are inter-
connected via a bus 2745. Computer system 2700 includes a
data source interface 2720 to access data source 2760. The
data source 2760 can be accessed via one or more abstraction
layers implemented in hardware or software. For example,
the data source 2760 may be accessed by network 2750. In
some embodiments the data source 2760 may be accessed via
an abstraction layer, such as, a semantic layer.

A data source is an information resource. Data sources
include sources of data that enable data storage and retrieval.
Data sources may include databases, such as, relational,
transactional, hierarchical, multi-dimensional (e.g., OLAP),
object oriented databases, and the like. Further data sources
include tabular data (e.g., spreadsheets, delimited text files),
data tagged with a markup language (e.g., XML data), trans-
actional data, unstructured data (e.g., text files, screen scrap-
ings), hierarchical data (e.g., data in a file system, XML data),
files, a plurality of reports, and any other data source acces-
sible through an established protocol, such as, Open Data-
Base Connectivity (ODBC), produced by an underlying soft-
ware system (e.g., ERP system), and the like. Data sources
may also include a data source where the data is not tangibly
stored or otherwise ephemeral such as data streams, broadcast
data, and the like. These data sources can include associated
data foundations, semantic layers, management systems,
security systems and so on.

In the above description, numerous specific details are set
forth to provide a thorough understanding of embodiments of
the invention. One skilled in the relevant art will recognize,
however that the invention can be practiced without one or
more of the specific details or with other methods, compo-
nents, techniques, etc. In other instances, well-known opera-
tions or structures are not shown or described in details to
avoid obscuring aspects of the invention.

Although the processes illustrated and described herein
include series of steps, it will be appreciated that the different
embodiments of the present invention are not limited by the
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illustrated ordering of steps, as some steps may occur in
different orders, some concurrently with other steps apart
from that shown and described herein. In addition, not all
illustrated steps may be required to implement a methodology
in accordance with the present invention. Moreover, it will be
appreciated that the processes may be implemented in asso-
ciation with the apparatus and systems illustrated and
described herein as well as in association with other systems
not illustrated.

The above descriptions and illustrations of embodiments
of the invention, including what is described in the Abstract,
is not intended to be exhaustive or to limit the invention to the
precise forms disclosed. While specific embodiments of, and
examples for, the invention are described herein for illustra-
tive purposes, various equivalent modifications are possible
within the scope of the invention, as those skilled in the
relevant art will recognize. These modifications can be made
to the invention in light of the above detailed description.
Rather, the scope of the invention is to be determined by the
following claims, which are to be interpreted in accordance
with established doctrines of claim construction.

What is claimed is:

1. An article of manufacture including a non-transitory
computer readable storage medium to tangibly store instruc-
tions, which when executed by a computer, cause the com-
puter to:

divide an area around a first object displayed on a user

interface including a plurality of objects, into quadrants
and a plurality of concentric segments within at least one
of'the quadrants, wherein the quadrants represent direc-
tions with respect to the first object, and the quadrants
and concentric segments are displayed on the user inter-
face;

in response to an input indicating a first direction, identify

a first one of the quadrants corresponding to the first
direction;

scan segments of the first quadrant to identify a second

object that is closest to the first object in the first quad-
rant, wherein:
when there are multiple objects in a segment of a first
quadrant, concentrically divide the segment of the
first quadrant to subsegments and display the subseg-
ments on the user interface; and
sequentially scan the subsegments, starting from a sub-
segment that is closest to the first object, to identify
the second object that is closest to the first object,
wherein the second object is within one of the sub-
segments, wherein sequentially scan the subsegments
includes:
when there is a plurality of objects in the subsegment,
identify the second object that is closest to a center
line dividing the first quadrant; and
when there are multiple objects from the plurality
of objects within same distance from the center
line in the subsegment, identify the second
object that is left most of the multiple objects
from the plurality of objects within same dis-
tance from the center line; and

select the second object, wherein the second object is

within the segment of the first quadrant.

2. The article of manufacture of claim 1, wherein the seg-
ments of the quadrants are concentric and the instructions to
scan the segments of the first quadrant comprises instructions
to:

scan the segments sequentially from a center segment.

10

15

20

25

30

35

40

45

50

55

60

10

3. Thearticle of manufacture of claim 1, further comprising
instructions which when executed by the computer further
causes the computer to:

when there are multiple objects from the plurality of

objects within same distance from the center line in the
subsegment, identify the second object that is topmost of
the multiple objects from the plurality of objects.

4. The article of manufacture of claim 2, wherein the seg-
ments are divided such that the width of the segments is equal
to the shortest of the distances between the plurality of the
objects.

5. The article of manufacture of claim 1, wherein the seg-
ments of the first quadrant are parallel and the instructions to
scan the segments of the first quadrant comprises instructions
to:

scan the segments sequentially starting from a center seg-

ment, wherein the first object and the second object
comprise text.
6. The article of manufacture of claim 5, wherein the seg-
ments are divided such that the width of the segments is equal
to line height of the text.
7. The article of manufacture of claim 1, wherein the first
direction includes an up direction, a down direction, a left
direction, or a right direction.
8. A computer-implemented method for keyboard-based
navigation, the method comprising:
dividing an area around a first object displayed on a user
interface including a plurality of objects into quadrants
and a plurality of concentric segments within at least one
of the quadrants, wherein the quadrant represent direc-
tions with respect to the first object, and the quadrant and
concentric segments are displayed on the user interface;

in response to an input indicating a first direction, identi-
fying a first one of the quadrants corresponding to the
first direction;

scanning segments of the first quadrant to identify a second

object that is closest to the first object in the first quad-
rant, wherein:
when there are multiple objects in a segment of the first
quadrant, concentrically dividing the segment of the
first quadrant to subsegments and display the subseg-
ments on the user interface; and
sequentially scanning the subsegments, starting from a
subsegment that is closest to the first object, to iden-
tify the second object that is closest to the first object,
wherein the second object is within one of the sub-
segments, wherein sequentially scan the subsegments
includes:
when there is a plurality of objects in the subsegment,
identify the second object that is closest to a center
line dividing the first quadrant; and
when there are multiple objects from the plurality
of objects within same distance from the center
line in the subsegment, identify the second
object that is left most of the multiple objects
from the plurality of objects within same dis-
tance from the center line; and

selecting the second object, wherein the second object is

within the segment of the first quadrant.

9. The method of claim 8, wherein the segments of the
quadrants are concentric and scanning the segments of the
first quadrant comprises:

scanning the segments sequentially starting from a center

segment.

10. The method of claim 8, further comprising:

when there are multiple objects from the plurality of

objects within same distance from the center line in the
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subsegment, identifying the second object that is top-
most of the multiple objects from the plurality of objects.

11. The method of claim 8, wherein the segments of the
quadrants are concentric and dividing the area around the first
object into the quadrants comprises:

dividing the area around the first object into four quadrants.

12. The method of claim 11, wherein the segments are
divided such that the width of the segments is equal to the
shortest of the distances between the plurality of the objects.

13. The method of claim 8, wherein the segments of the first
quadrant are parallel and scanning the segments of the first
quadrant comprises:

scanning the segments sequentially starting from a center

segment, wherein the first object and second object com-
prise text.

14. The method of claim 8, wherein the segments are
divided such that the width of the segments is equal to line
height of the text.

15. The method of claim 8, wherein the first direction
includes an up direction, a down direction, a left direction, or
a right direction.

16. A computer system for keyboard-based navigation,
comprising:

a computer memory to store program code; and

a processor to execute the program code to:

divide an area around a first object displayed on a user
interface including a plurality of objects into quad-
rants and a plurality of concentric segments within at
least one of the quadrants, wherein the quadrants rep-
resents directions with respect to the first object, and
the quadrants and concentric segments are displayed
on the user interface;
in response to an input indicating a first quadrant to
identify a second object that is closest to the first
object in the first quadrant;
scan segments of the first quadrant to identity a second
object that is closest to the first object in the first
quadrant, wherein:
when there are multiple objects in a segment of the
first quadrant, concentrically divide the segment of
the first quadrant to subsegments and display the
subsegments on the user interface; and
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sequentially scan the subsegments, starting from a
subsegment that is closest to the first object, to
identify the second object that is closest to the first
object, wherein the second object is within one of
the subsegments, wherein sequentially scan the
subsegments includes:
when there is a plurality of objects in the subseg-

ment, identify the second object that is closest to
a center line dividing the first quadrant; and
when there are multiple objects from the plural-
ity of objects within same distance from the cen-
ter line in the subsegment, identify the second
object that is left most of the multiple objects
from the plurality of objects within same dis-
tance from the center line; and

select the second object, wherein the second object is

within the segment of the first quadrant.

17. The system of claim 16, wherein the segments of the
quadrant are concentric and the program code to scan the
segments of the first quadrant comprises program code to:

scan the segments sequentially starting from a center seg-

ment.

18. The system of claim 16, wherein the segments of the
quadrant are concentric and the program code to divide the
area around the first object into the quadrant comprises pro-
gram code to:

divide the area around the first object into four quadrants.

19. The system of claim 18, wherein the segments are
divided such that the width of the segments is equal to the
shortest of the distances between the plurality of the objects.

20. The system of claim 16, wherein the segments of the
first quadrant are parallel and the program code to scan the
segments of the first quadrant comprises program code to:

scan the segment sequentially starting from a center seg-

ment, wherein the first object and second object com-
prise text.

21. The system of claim 16, wherein the segments are
divided such that the width of the segments is equal to line
height of the text.

22. The system of claim 16, wherein the first direction
includes an up direction, a down direction, a left direction, or
a right direction.



